Zinc homeostasis in C6 glioma cells: phospholipase C activity regulates cellular zinc export.
Zinc homeostasis in mammalian cells is precisely regulated by cellular signal transduction mechanisms. The main result of this study is the finding that modulators of phospholipase C (PLC) activity affect cellular zinc export. Two different PLC inhibitors caused an increase of the total cellular zinc level whereas two different PLC activators caused a decrease. Furthermore, both the inhibition of cyclic nucleotide phosphodiesterases as well as the administration of 8-bromo-cAMP evoked a drop in the intracellular zinc level, indicating the involvement of cAMP in the control of cellular zinc export. It is concluded that the activity of PLC controls cellular zinc transport and that the effect of elevated zinc concentrations on PLC activity might be mediated by cAMP. However, modulation of other major signaling enzymes did not affect the cellular zinc homeostasis. These include activation and inhibition of guanylate cyclase, activation of protein kinase G, activation of protein kinase A, and activation or inhibition of protein kinase C. Furthermore there was no evidence for the existence of a zinc-sensing receptor in C6 glioma cells, which would stimulate PLC activity and evoke a mobilization of intracellular free-calcium levels.